INTRODUCTION {#sec1-1}
============

Von Hippel-Lindau (VHL) syndrome may present with ocular symptoms related to retinal detachment, uveitis, glaucoma or retinal hemorrhage. Headache, ataxia, variable neurodeficit may occur as a result of affection of the nervous system. Pheochromocytoma may present as hypertension, incidental mass. Islet cell tumors of the pancreas may cause gastrointestinal tract or metabolic upset, depending on the type. Pancreatic cysts and islet cell tumors may be the only manifestations of VHL, and these may precede any other manifestation of the disease by several years. Rarely, pancreatic masses may cause bile duct obstruction. Renal cysts are seldom clinically significant; however, in VHL disease they have an appreciable rate of malignant transformation. Renal cell carcinoma (RCC) is the leading cause of death in patients with VHL disease, with a prevalence as high as 75%. The average age at which patients with VHL disease develop RCC is 44 years. These facts reinforce the importance of obtaining renal imaging studies on a regular basis.

CASE REPORT {#sec1-2}
===========

A 22-year-old gentleman with family history of RCC presented with hypertension. Sonography revealed right suprarenal mass. The echotexture of both the kidneys was normal. The urinary vanilyl mandelic acid was elevated. Iodine 131-metaiodobenzyl guanidine (MIBG) scan (not shown here) was normal. Fluorine 18-fluorodeoxyglucose positron emission tomography-computed tomography (F18-FDG PET-CT) scan revealed hypermetabolic right adrenal mass suggestive of pheochromocytoma \[[Figure 1](#F1){ref-type="fig"}\]. There were no hypermetabolic renal cortical or pancreatic lesions. Subsequent high resolution computer tomography of the kidneys revealed multiple hypervascular cortical based lesions in the right kidney \[[Figure 2](#F2){ref-type="fig"}\]. The pancreas was replaced by multiple cysts. Per operative needle aspiration from pancreas did not show malignant cells. Partial nephrectomy was done. Histology of the renal lesion showed clear cell carcinoma \[[Figure 3](#F3){ref-type="fig"}\].

![Maximum intensity projection image (a) shows avid FDG uptake in the right suprarenal region; (e) fusion image; shows localization to the right adrenal gland (\>); another section; (f) shows ametabolic lesion in the lateral cortex of left kidney; (g) the entire pancreas; shows ametabolic cystic degeneration (\<\<)](IJNM-27-119-g001){#F1}

![Three dimensional reconstructed image (a) shows lesions in the left kidney (\<), these were hypervascular; (b) in the arterial phase (\<\<)](IJNM-27-119-g002){#F2}

![Histology revealed clear cell carcinoma of the kidney](IJNM-27-119-g003){#F3}

DISCUSSION {#sec1-3}
==========

VHL disease was first described at the beginning of the 20^th^ century by Eugen von Hippel and Arvid Lindau. RCC occurs in 36% of patients of VHL disease.\[[@ref1]\] RCC may also be associated with pheochromocytoma as part of the VHL syndrome.\[[@ref2]\] A synchronous tumor occurs in contralateral kidney in about 2% of patients. Multifocal lesions in the same kidney occur more frequently. The presented case had multiple foci of clear cell carcinoma in right kidney. Only 6% to 10% patients with RCC present with classical triad of hematuria, flank pain and a palpable lump. In recent years more than 50% of RCC are diagnosed incidentally.\[[@ref3][@ref4]\] Fever may be the only presenting symptom in some patients. Hepatic dysfunction in absence of liver metastasis in cases of RCC is called as Stouffers syndrome.\[[@ref5]\] 25% of patients present because of symptoms related to metastases to the bones and brain.\[[@ref6]\] It is important to diagnose this tumor early in the disease because the 5 year survival falls to 5% to 10% with spread to the bones, lungs, brain, adrenal and liver.\[[@ref7]\] FDG PET-CT has shown high sensitivity in RCC in one study.\[[@ref8]\] However, majority of studies have shown limited sensitivity of FDG PET-CT in primary evaluation of RCC and high sensitivity to evaluate metastasis and restaging.\[[@ref9][@ref10]\] The overall sensitivity and specificity of FDG PET-CT has been shown to be 60% and 100% respectively in RCC.\[[@ref11]\] In the presented case FDG PET-CT did not show hypermetabolic activity within the renal parenchymal lesions. These were related to clear cell carcinoma on histology. Carbon11-Acetate has also shown variable sensitivity in RCC.\[[@ref12][@ref13]\] Clear cell carcinoma of kidney over expresses carbonic anhydrase IX receptors. Recent phase one study has demonstrated potential value of Iodine124-G250 chimeric antibody in assessment of clear cell renal carcinoma with a sensitivity of 94% and negative predictive value of 90%.\[[@ref14]\]

With the detection of renal tumors at an earlier stage, partial nephrectomy and nephron-sparing surgery have evolved as effective alternatives to radical nephrectomy. Many a times more than one parenchymal-sparing operation either partial nephrectomy or enucleation, i.e., removal of a malignant lesion with a 0.5 cm rim of normal tissue may be required.\[[@ref15]\] The presented case underwent partial nephrectomy.

Pheochromocytomas are tumors of sympathetic chromaffin tissue of adrenal medulla. The tumor occurs in 10-20% patients with VHL disease.\[[@ref16]\] VHL can be subdivided into type 1 (low risk of phaeochromocytoma) and type 2 (high risk of phaeochromocytoma). Type 1 disease is associated with large deletions and mutations resulting in a truncated VHL protein, thereby conferring a lower risk for phaeochromocytoma. Type 2 is subdivided into type 2A (low risk of RCC), type 2B (high risk of RCC) and type 2C (phaeochromocytoma only).\[[@ref17]\]

Pheochromocytomas are known to be hypermetabolic on FDG PET-CT scan as in the presented case.\[[@ref18]\] Iodine-123 MIBG has been reported to diagnose multiple pheochromocytomas in VHL disease presenting initially with retinal angiomatosis.\[[@ref19]\]

The pancreatic cysts seen in the presented case were ametabolic. Although different histologic types of cystic pancreatic neoplasms have been reported in the literature, serous cystadenomas, mucinous cystic neoplasms, and intraductal papillary mucinous neoplasms account for 90% of all primary cystic pancreatic neoplasms. Serous cysadenomas are usually benign and mucin secreting tumors have malignant potential. Cysts in pancreas may be unilocular, multilocular, with or without solid component. Multiple cysts usually follow pancreatitis. VHL disease is also associated with multiple cysts that are usually true epithelial cysts. Other causes of true epithelial cysts being autosomal dominant polycystic kidney disease and cystic fibrosis. Per operative needle aspiration from the pancreatic cysts in the presented case did not reveal malignant cells.\[[@ref20][@ref21]\]

Somatostatin receptors have been demonstrated in RCC.\[[@ref22]\] 68Ga-DOTA-NOC (68Ga-labelled \[1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid\]-1-Nal3-octreotide) holds promise for evaluation of such lesions in future. The molecule has already been used to demonstrate somatostatin receptors in cerebellar lesion in VHL disease.\[[@ref23]\]

CONCLUSION {#sec1-4}
==========

VHL syndrome may present with a combination of various organ involvement. Presented case had affection of the kidney, adrenal and pancreas. FDG PET-CT has its limitations in identifying all the lesions hence a combined imaging strategy is suitable in evaluation of such a case.
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